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INTRODUCTION

Two diodes (S/N 325 and S/N 367) were submitted to Serma Technologies for failure analysis.

These diodes showed the presence of black areas located on one lead.

CONCLUSION

∗ The analysis has revealed that the presence of the black area on lead was due to an oxidation of
the lead material (FeNi).

∗ This oxidation was probably induced by the presence of contamination at the lead surface before
the NiP layer deposit process which has been trapped between the lead material (FeNi) and the
NiP coating.
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ANALYSIS PROCESS

• Analysis process was the following :

- optical visual inspection

- SEM inspection and material analysis at surface

- crossection

RESULTS

OPTICAL AND SEM INSPECTION

• The leads were inspected under binocular and SEM.

• A large dark area was observed at one lead on each sample (Figure 2).

• On dark area, the material analysis showed the presence of iron, nickel, oxygen, carbon, and
phosphorous (Figures 3 and 4). The lead was oxidized.

CROSSECTION

• We observed at dark area level a large oxidation of the NiP layer and of the lead material (FeNi)
(Figures 5 and 6).
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Figure 1. General views of one diode, S/N 325, mag ≈4X.
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Figure 2. Detailed optical views of dark area on lead.
Top : mag ≈25X ; center : mag ≈17X ; bottom : mag ≈45X.
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Figure 3. General and detailed SEM views of dark area on lead, S/N 325.
Top : mag 33X ; center : mag 2050X ; bottom : mag 9450X.
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Figure 4. EDX analysis spectrum on black area.
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Figure 5. SEM views in section of dark area on lead, S/N 367.
Top : mag 95X ; center : mag 2850X ; bottom : mag 8100X.
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Figure 6. SEM views in section of dark area on lead, S/N 367.
Top : mag 4500X ; center : mag 10000X ; bottom : mag 13000X.
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